(Here [x j ]f denotes the coefficient of x j in f .) Then det (c i,j ) n i,j=0 = a n(n+1)/2 1 (n = 0, 1, 2, . . . ).
The purpose of this paper is to show that Wilf's result remains essentially unchanged if we take powers in the sense of composition, instead of multiplication.
Theorem 2. Let f = x + b 1 x 2 + b 2 x 3 + · · · be a formal power series, and define f (0) = x and f (i) = f (f (i−1) ) for i > 0. Define a matrix c by
Then det (c i,j ) n i,j=0 = 1!2! · · · n!b n(n+1)/2 1 (n = 0, 1, 2, . . . ).
In fact, we prove both of these theorems at once, by formulating and proving a common generalization. In both theorems, each row of the matrix is obtained from the previous row by applying a certain transformation of power series: in Theorem 1, the transformation is
while in Theorem 2, the transformation is
This suggests that more generally, we should consider transformations of the form
∞ n=0 b m,n t m x n be a formal power series in two variables t and x, and assume b 1,0 = 1. Define f (0) (t) = t and f (i) (t) = f (f (i−1) (t)) for i > 0. Define a matrix c by
where x y is the Stirling number of the second kind (the number of partitions of x labeled objects into y nonempty sets).
Proof. Following [1] , we prove that the matrix
has the property that bc is upper triangular. Put
then (bc) i,j = [x j ]g i (x), and the theorem will follow from the fact that
which we prove by induction on i (the case i = 0 being true by definition). If we write 
